Cellula r schwannomas are a benign variant of classic schwannomas. Their histologic appearance closely mimics that of malignant periph eral nerve-sheath tumors, which are high-grade sarcomas. In this article, we describe what to our knowledge is the fi rst reported case of a cellular schwannoma ofthe paranasal sinuses and only the 33'dreported case of any schwannoma at this site. We also discuss the histology and management of cellular schwannomas and review the pertinent literature.
Introduction
Schwannomas are benign tumors that originate in peripheral nerve-sheath cell s (i.e., Schwann cells) . Th ey are relatively common in the head and neck region ; VIIph crani al ner ve schw annomas (i.e., acoustic neuromas) account for a major perc entage of these tumors.' > ' Other common sites are the mediastinum, retroperitoneum, intraspin al space , paraspinal region, sacrum, and cranial cavity.' Only 4% of all schwannomas involve the parana sal sinuses,' and to date, only 32 ca ses of schwannoma of the par anasalsinuses have been pre viou sly reported ." Cellular schwannomas are a benign variant of cla ssic schwannomas, first described by Woodruff et al in 1981. 7 In thi s article, we describe a new ca se of ce llular schwannoma, which we believe is the first reported case of this type of tumor occu rring in the parana sal sinuses and only the 33'dreported case of any beni gn schwannoma at this site.
Case report
A 63-year-old man came to our instituti on in July 1995 with a long-standin g history of nasal obstruction and a recent onset ofleft-sided nasal bleed ing. Six years earlier, he had been treated at another hosp ital in our city for similar complaints. At that time, he underwent a nasal biopsy and a subsequent lateral rhin otomy for excis ion of a left nasal tumo r. Th e histology in both cases was interpreted as representin g "neurofibromatosis." Unfortunately, the patholo gy material was not available for our rev iew. Th e patient was lost to follow-up until he came to our hospital.
Findings on our initial physical ex amination were normal; the patient did have noninsul in-d ependent diabetes mellitus and hypertension, but both were kept und er contro l with medi cation . On otolaryngologic exa mination, we observed a left-side lateral rhinotomy scar and mild propt osis. The patient' s eye mo vement s were normal , and he had no dipl opia. Anterior rhinoscopy detected a large, blood-covered, soft-tiss ue mass in the left nasal cav ity; it also showed that the nasal septum was devi ated to the righ t. Th e postnasal space was norm al, and the regi onal lymph nodes were not palp able.
Computed tomo graphy (CT) dem on strated a fairl y homogene ous enhancing lesion in the front al and ethmo id sinuses on both sides (figure I) . Th e lesion extended down alon g the sides of the nasal septum into the nasal cavity. CT also sugges ted an erosion of the cribri form plate and the lamina papyracea on both sides (moreso on the left), which had caused proptosis.
Magnetic resonance imaging (M RI) of the nose and paranasal sinuses provided confirma tion that the softtissue mass involved the left ethm oid air cells and extended across the midline to the right side and that it also involved the frontal sinuses, primarily on the left (figure 2). No orbit al or intracranial extension of the tumor was observed.
Later in the month , we perform ed a bilateral external fron toe thmoidectomy with a min or modification of the "eagle incision'" and with the patient under general ane sthesia. The tum or had occ upied the ethmoid sinuses on both sides and had extended along the roof of the nasal cavity-that is, along the cribriform plate-but had not eroded it. The floor and part of the anterior walls of the frontal sinuses were removed to provide better access for tumor removal and direct visualization of the posterior wall of the sinuses. The posterior walls of the frontal sinuses were intact. Following removal, the nasal cavity was packed with ribbon gauze soaked in bacitracin ointment , and the incision was closed in two layers. The packs were removed after 72 hours, and the patient was discharged after 7 days.
Histologic examination of the neoplasm revealed a cellular proliferation of spindle cells arranged in interlacing fascicles (figure 3). The cells featured oval vesicular nuclei with small prominent nucleoli, an eosinophilic cytoplasm, and ill-defined borders. No nuclear atypia or necrosis was evident. We did observe 2 to 3 mitoses/lO high-power field (hpf). Immunohistochemical studies demonstrated an intense reactivity for S-IOO protein in most of the cells .
Our patient returned for regular follow-up, and at each visit we performed rigid endoscopy (0°and 30°) to examine the nasal cavity . Thus far, he remains disease-free, a finding that is confirmed by follow-up CT (figure 4).
Discussion
Classic schwannoma is marked by two different histologic pattern s: Antoni type A and Antoni type B. Type A areas are cellular and are made up of spindle cells that are often arranged in a palisading fashion (Verocay bodies). In type B areas , the tumor cells are separated by abundant myxoid stroma that can form cystic spaces.
In their original description of cellular schwannomas, Woodruff et al reported a series of 14 cases that were characterized by high cellularity, frequent mitotic activity, moderate nuclear atypia, and a lack of organized nuclear palisades of Verocay bodies .' Six of these cases were misdiagnosed as either fibrous histiocytoma, leiomyoma, malignant peripheral nerve-sheath tumor, or an undetermined type of sarcoma. Four of these 14 tumors (29%) were located in the head and neck region-one in the pterygoid area at the level of the maxillary tuberosity, one under the carotid bifurcation, one beneath the strap muscles, and one in the supraclavicular area.
In 1987, Fletcher et al provided further support for the existence of cellular schwannomas in their report of 18 cases." They found that the most common sites of origin were the mediastinum (33%) and the retroperitoneum (22%). It is interesting that another two cases (11%) originated in the VIII'h cranial nerve.
In 1990, White et al published a review of 58 cellular schwannomas in 57 patients who had been evaluated between 1974 and 1989. 10 They found that the most common sites of origin were the retroperitoneum (32%)
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&. Figur e 1. Preoperative contrast-enhanced axial (A) and coronal (B) CTs ofthe nose and paranasal sinuses show the mass in both ethmoids. Prominent proptosis is visible on the left (axial view). The mass extends up to the cribriform plate sup eriorly and the lamina papyracea laterally (coronal view).
and mediastinum (23%). In most of these cases, the identification of a tumor as a cellular schwannoma was based on microscopic examination alone. Bone erosion was either identified radiologically or visualized by the surgeon. White et al warned that radiologic or visual evidence of bone erosion or the presence of a local recurrence (probably as a result of an incomplete removal) can be misinterpreted by the radiologist as a malignant tumor. Finally, they preferred complete surgical excision as their treatment of choice . 
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Figur e 3. Histologic examination of the cellular scliwannoma shows interlacing f ascicles of spindle cells (H&E, origina l magnification X 100).
As Wh ite et al pointed out, microscopi c exa mination is usually suffi cient to identify a ce llular sc hwa nnoma, even thou gh these tum ors have cer tai n fea tures in commo n with classic schwa nno mas, such as Ant oni B areas , hyalin ized and thick-w alled blood vessels, and collection s of foa my macrophages. Non eth el ess, cellular schwa nno mas differ from the class ic variety in that they manifest greater cellularity and a lack of Verocay bodi es. Spindl e cell s in both the cellular and classic forms are similar, but the form er are more co mpac tly arranged and are ofte n hyp erchromatic and pleomorphic. Mito ses are infr equ ent in cellular schwannomas , and when they do occur, they are usually of the typi cal variety. Support for a microscopic diagnosis of cellular schwannoma can be obtained by immunohistochemical staining and ultrastructura l examination. Th e cell s are usu ally diffu sely and stro ngly reactive for S-I 00 prot ein and Leu-7. Ultra stru cturally, they show a "s chwa nnian" differentiati on with co mplex, entangled cytoplas mic pro cesses, and the y are surro unded by a continuous basal lamin a.
Th e pathologist-aware of this clinical picture and faced with a tum or of prob able ner ve origi n that possesses aty pical histologic fea tures, such as increased cellularity, hyp erchromatism, nuclear pleom orph ism , and mit ot ic ac tivi ty-sho uld be aware of a co mmo n pitfall: misdi agnosing a cellular schwa nnoma as a malign ant periph eral ner ve-sheath tum or. Mal ign ant per ipher al nerve-sheath tum ors are usually high-grade sarco mas . App roximately two-thirds of them arise in a neurofib roma or in a patient with von Recklinghausen ' s disease; the rem ainder ari se de novo. Malignant peripheral ner ve-sheath tumors are more cellul ar, their cell s exhibit frank anaplasia, they feature numerous mitotic figures (usually > lOll 0 hpf) , and they are less differentiated than cellular schwannomas. Although they show Schwann cell differentiation, the cell proc esses are less numerous, and the bas al lamina tend s to be discontinuous or foc al. Moreo ver, their immunohistochemical reactivity for S-100 protein and Leu-7 is patchy or focal in most cases. 284 Cellular schwannomas must be distinguished from other spindle-cell neoplasms, as well. These othe r tumors include fibros arcomas , synovial leiomyos arcom as, and meningiomas . Differentiation can usually be accomplished on the basi s of immunohistochem ical stud ies and/or electron microscopy, Misinterpretation of a cellular schwannoma might lead the surgeon to perform a far more aggressive resect ion than is warranted for a benign tumor. It could also lead to the unnecessary administration of radiation therapy.
The primary treatment for cellular schwannoma is a complete surgical excision . The approach to the tumor is obviously dictated by its site and exten sion. Na sal tumors can be approached either externally or with a rig id sinus endoscope, depending on the available surgical expertise and personal preference. For a tumor that involves only one side of the nasal cavity, a lateral rhinotomy approach provides good access to the nose and sinuses. For a tumor that involves the frontal sinuses, ethmoids, and the cribriform plate (i.e., the ante rior skull base), an eagle incision offers easy access and direct visualization; moreover, the resultant scarring is minimal and partially hidden in the eyebrow. For a tumor that is located primarily in the skull base and intracranially, a bicoronal incision is suitable, although it allow s only limited access to the ethmoid area. Midfacial degloving is a good option for sinonasal tumors but not for tumors that extend into the frontal sinuses and anterior skull base .
In our case, the patient had already unde rgone removal of one nasal tumor 6 years earlier. After relevant inve stiga tions, we were convinced that the new tumor was confined to the ethmoids, front al sinuses, and the roof of the anterior part of the nasal cavity . We opted for a modified eagle incision, and we were able to remove the tumor under direct vision .
